Forensic anthropology is the practical application of anthropology to law, especially in questions related to medicolegal identity and forensic medicine. In forensics, methods involving physical anthropology present high rate of accuracy for human identification and gender estimation. This study aimed to ascertain sexual dimorphism using different craniofacial variables among Igbo and Yoruba young adults. Some craniofacial variables were measured in 300 undergraduates from University of Lagos using physical anthropometry. The mean values of all the craniofacial features studied were higher in males compared to females. Igbo students had significantly (p≤0.05) higher mean height, weight, morphological facial height (MFH), morphological facial breadth (MFB), intercanthal difference (ID), nose length (LN), left eye width (LEW), exocanthii to exocanthii (EX-EX) and subnasale to gnathion (SN-GN) values compared to Yoruba students. The mean prosopic index of the Igbo male (94.5%), Igbo females (94.6%) and Yoruba females (93.92%) showed leptoprosopic facial shape while the Yoruba males (97.52%) were hyperleptoprosopic. The mean nasal index of Igbo females (leptorrhine) was significantly (p ≤ 0.05) lower compared to Igbo males and the Yoruba males and females (mesorrhine). Sex was significant with height, weight, MFH, MFB, ID, CH-CH, LEW, EX-EX, SN-GN at the 0.01 level (2-tailed). This study shows that height, weight, MFH, MFB, ID, CH-CH, LEW, EX-EX and SN-GN can be used to predict sex.
Introduction
The forensic anthropologist develops a biological profile of unknown, mutilated, decomposed or skeletal remains with respect to their physical characteristics so as to identify the victim of an incident for criminal investigation or legal purposes, including police investigations. In forensic science, sex determination is important for positive identification of unknown remains especially when data about the deceased is not available and for population data studies. Precise identification is the most important step in forensic and medicolegal practices 1 . Many researchers have widely made use of somatometry in the estimation of sex from different body segments like the skull, long bones, pelvis, clavicle, phalanges, ribs etc. 2 Craniofacial anthropometry is an objective technique based on a series of measurements and proportions, which facilitates the characterization of phenotypic variation and quantification of dysmorphology 3 .
Anthropological patterns have been investigated in different regions around the world for human identification 4 . Craniofacial anthropometry has wide applications in Forensic Medicine, Plastic Surgery, Orthodontics, Archeology and identification of determining the origins of races 5 . It helps in the diagnosis of several craniomaxillofacial and genetic disorders, facial detection and recognition, aids the surgeons to achieve the desired results in facial reconstruction, plastic and or oral surgeries, assists in sex determination for positive human identification.
In identification of individuals, sex determination is very crucial. On an average, female body is roughly 92% in dimensions of a male individual. Thus, biological differences in dimensions and proportions of body physiques and individualized body parts of persons of two sexes and of different population groups have significant practical applications in forensic anthropological identifications 6 . Sex determination is one of the leading questions addressed when formulating the biological profile 7 . Sex is generally inferred from facial morphology which is highly reliable 8 . The anthropometric study using craniofacial features is probably the most important in this context 9 .
Morphology and morphometry are two osteological methods that can be used in determining the sex of an individual. For morphological method, pelvis is the best part of skeleton to determine the sex (95%), followed by skull (92%) 10, 11 while another experiment shows that the gender of an individual can be identified accurately in 80% of cases using skull alone and 98% cases using pelvis and skull together 12 . A multivariate model returned 68.5% correct classification when applied in sex past and existing craniofacial trauma, deformities or facial scars were excluded from the study.
Materials used for the study
Sliding Vernier callipers (KYOTO TOOL) with scale was used for the measurements of craniofacial parameters. For the measurement of height and weight, a standard Stadiometer (RGZ-160) was used.
Anthropometric measurements
All measurements were carried out in the same way and under the same conditions. The subjects were in a sitting position, relaxed, with the head oriented in Frankfort horizontal plane. To eliminate discrepancies in relation to diurnal variation, all the measurements were taken between 14:00-16:30. The measurements were taken in triplicates to control the measurement error and the mean values of the measurements were used for further analysis. All craniofacial measurements and stature were taken in millimetre (mm). Stature was taken from the point of vertex to the floor of the stadiometer in which the subject was in a standing position with the head held in ii. The maximum width of face or maximum facial breadth (MFB): maximum distance between the most lateral points on the two zygomatic arches (ZY-ZY).
iii. Mouth width or labial fissure width (CH-CH): distance between the cheilion points. ix. Nasal height or the nose length (LN): distance between the Nasion (N) and the subnasale (SN).
x. Nasal width or nose width (AL-AL): distance between the right alare (AL-R) and the left alare (AL-L).
Statistical analysis
All numerical data were subjected to statistical analysis using SPSS 23.0 version. All measurements were presented in descriptive statistics and correlation analysis outputs. The statistical significance of sex differences in mean values of the measured parameters was analyzed using independent t-test. The significance of differences among the groups was determined by the Tukey HSD test. p-values lesser than 0.05 (p ≤ 0.05) were considered to be statistically significant. The relationship between gender, stature and craniofacial measurements was determined by Person Correlation.
The prosopic index (PI) was calculated using this formula:
The nasal index was also calculated using the formula:
Nasal width / Nasal length X 100 . The mean difference is significant at the 0.05 level. The mean difference is significant at the 0.05 level. The mean difference is significant at the 0.05 level. Pearson's correlation analysis was carried out to assess the association between age, height, weight, ethnicity and craniofacial measurements in male, female and both sexes respectively. Table 6 shows that in male, age correlated with MFB, 
Discussion
Estimation of sex is an important concern to the forensic anthropologist as it is critical for the identification individuals in cases of mass disaster, and mutilated bodies. The use of anthropometry may arise under several circumstances which may be natural, intentional or accidental. In any of these circumstances, the sex of an individual can be accurately identified in 80% of cases using skull alone and 98% cases using pelvis and skull together 12 . Additionally, while planning facial surgeries and designing of facial instruments, the anthropometry of face is important in formulating standard sizes.
Facial analysis is anthropologically useful to identify the racial, ethnical, and sexual differences 19 . Although males and females differ in many characteristics, the face plays a significant role in identification. However, a viewer often cannot describe the exact reason of how he could determine if a person is a male or a female. It is difficult to specify exactly the features and the reasons that enable a viewer to make the distinction 20 . The craniofacial features may serve as diagnostic markers for gender identification and can be used interchangeably 15 . Individual differences in body shape and configuration among different ethnic groups may be attributed to their genetic makeup, the type of nutrition and environmental conditions. Many investigators have shown significant differences in craniofacial complex among ethnic and racial groups 16, [21] [22] [23] [24] [25] . It has therefore become very necessary for the establishment of anthropometric standards for the evaluation of deviations in craniofacial morphology, for a particular population 26 .
In this study it was observed that males have significantly higher mean value in most of the facial variables studied compared to the females. This is similar to the studies carried out by some other researchers 2, 16, [27] [28] [29] [30] . A study on Malaysian students of Melaka Manipal Medical College showed that all female values were lesser than those of males 19 . This may indicate that females were, in general, having smaller faces than males 31 This study also revealed that the outercanthal distance or exocanthii to exocanthii (EX-EX) was significantly higher in male subjects (111.06 ± 0.52mm) as compared to female subjects (108.04 ± 0.51mm). The finding from this study were in accordance with the findings in the study among dental students of University of Mosul whereby it was reported that the exocanthii to exocanthii (EX-EX) in male is 120.90 ± 6.4 mm, and in female, it was less and was found to be 110. 35 This can be attributed to natural increase in most cartilaginous tissue features of the human head and face as they attain adulthood due to the male hormone testosterone which causes the changes in the face structure of the male. In a study, the results showed that in the adolescence age group, significant sex differences were present in 72 % (21/29) of measurements, involving all regions of the head and face 33 . This is probably because after puberty, the sex differences became more pronounced and this involves a wide variety of traits. Some of the other factors influencing the dimorphism among humans can be weight (studies indicate a normal male is 1.2 heavier than a normal female), height, hair, face, muscles (more among men than women), voices, body shapes, colour, size of eyes, and behaviours 40 .
Conclusion
From these analyses, we demonstrated that the male and the female faces are significantly different. In an attempt to determine the morphometric features especially craniofacial features most responsible for the dimorphism, it was deduced that height (H), weight (W), morphological facial height (MFH), morphological facial breadth (MFB), intercanthal difference (ID), exocanthii to exocanthii (EX-EX), subnasale to gnathion (SN-GN), Left eye width (LEW), the Chelion to chelion distance (CH-CH) and body mass index (BMI) are some of the anthropometric features that are responsible for dimorphism so, they can be used as diagnostic markers to predict sex.
